Radiosynthesis and evaluation of two novel 123I-labeled 2-methyl-4-nitroimidazole derivatives as potential infection imaging agents.
The inflammation- and infection-seeking properties of (131)I-labeled ornidazole, a 5-nitroimidazole derivative, have recently been reported. Whole-body images in rabbits showed a more rapid uptake in inflamed areas compared to (67)Ga. In the present study, two novel (123)I-labeled 2-methyl-4-nitroimidazole derivatives were synthesized and their infection-seeking properties compared with those of (67)Ga and (123)I-labeled ornidazole. Radiolabeling was carried out by means of iodide-for-tosylate, triflate or halogen exchange. Various methods were utilized in order to synthesize the labeling precursors for the (123)I-labeled novel compounds. Serum stability studies on all of the (123)I-labeled tracers were followed by gamma camera imaging studies on rabbits artificially infected with Escherichia coli bacteria. The (123)I-labeled tracers were obtained in moderate to good radiochemical yields (34-80%) and acceptable radiochemical purities (93-99%). In contrast to (123)I-labeled ornidazole, 1-[(1-hydroxy-3-[(123)I]iodoprop-2-yloxy)methyl]-2-methyl-4-nitroimidazole (2) and 1-[(1-[(123)I]iodoprop-2-yloxy)methyl]-2-methyl-4-nitroimidazole (3) showed high serum stability. Compared to noninfected controls, all of the (123)I-labeled tracers showed increased uptake at the area of induced infection after 6 and 24 h, but the uptake was significantly lower than in the case of (67)Ga over the same period. Tracer 3 showed a slightly superior uptake after 6 h than the other (123)I-labeled tracers over the same period. The advantage of the initially slightly faster rate at which nitroimidazole tracers appear to accumulate in the infection area in comparison to (67)Ga might not outweigh the advantage of the eventual higher target to nontarget ratio displayed by (67)Ga.